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Calculus |

CALCULUS |

Course Condition: -

Mathematical induction; supremum and infimum; complex number system; limits;
continuity; differentiation; integration and its applications to geometry; introduction to

improper integrals; analytic geometry of straight lines and conic sections; introduction to

Euclidean motion; polar coordinates.
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Calculus I

CALCULUS I

Course Condition: Prerequisite 2301101

Mathematical induction; sequences and series of real numbers; power series; Taylor series;
approximation of functions by Taylor polynomial; three dimensional space; calculus of
vector-valued functions of one variable; curves; calculus of real-valued functions of two

variables; introduction to differential equations and their applications.
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Linear Algebra

LINEAR ALGEBRA

Course Condition: Prerequisite 2301102 or 2301108 or 2301118

Matrix algebra; simultaneous linear equations and elementary operations; vector spaces;
inner product spaces; determinants; matrices and linear transformations; eigenvalues and

eigenvectors; applications.
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Numerical Analysis

NUMERICAL ANALYSIS

Course Condition: Prerequisite 2301102 or 2301106 or 2301108 or 2301114 or 2301118

or C.F.

Numerical solutions of systems of linear equations; interpolation; approximation functions;

least square approximation; numerical differentiation and integration; numerical solutions

of algebraic and transcendental equation; numerical solutions of ordinary differential

equations.
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Financial Accounting

FIN ACCTG

Course Condition: -

Characteristics and basic concepts of accounting; financial statements; recording process;
adjusting the accounts; closing the accounts; financial statement preparation; accounting
for service, merchandise, and manufacturing operations; value-added tax accounting;

concept of special journals and control accounts; introduction to financial statement

analysis; the use of computer programs in accounting work.
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Managerial Accounting
MNGL ACCTG
Course Condition: Prerequisite 2601115
Roles of managerial accounting; basic cost concepts and classification; product costing; job

costing; process costing; activity-based costing; absorption costing and variable costing;



196

cost-volume-profit analysis; analysis of costs for decision making; standard costing and
variance analysis; budgeting; flexible budgets and performance analysis; responsibility

accounting and performance measurement; pricing methods and transfer pricing.
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Business Foundation
BUS FOUNDATION
Course Condition: -
Dynamics of business; overview of business administration; marketing concepts;
management and organization; operation management; supply-chain management;
human resources management; management information system; financial reports;

financial report analysis; financial management; business ethics and social responsibility.
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Management and Organization
MGT/ORGANIZATION
Course Condition: -
Fundamental concepts and characteristics of organization; principles of management;
managerial process in organization; organizational culture and external environment;
managerial ethics and social responsibilities; major management functions: planning,
organizing, leading, and controlling; techniques in planning and controlling; foundations of
human resource management and organizational behavior; group management;

motivation; managing in international environment.
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Foundation of Statistics, Insurance and Information Technology

FOUND STAT INS IT
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Course Condition: -
Foundation of information technology: computer system, information technology
infrastructure, software applications, information systems, life in digital society; foundation
of statistics: data and types of data, data literacy, exploratory data analysis, descriptive

statistics; foundation of insurance: risk, risk management concept, types of insurance.
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Principles of Insurance
PRIN INSURANCE
Course Condition: Prerequisite 2603101
Principles of insurance contract; insurance statutes; life insurance and casualty insurance;

operation of insurance companies.
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Programming for Problem Solving
PROG PROB SOLVING
Course Condition: -
Programming process for problem solving; logic structures in programming: sequence,
selection, loop; problem solving using combination of sequence, selection, and loop logic;
sub-problem solving using modular programming; sub-problem solving using built-in

modules; sub-problem solving using custom-built modules.
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Applied Statistics and Data Analysis

APP STAT DA

Course Condition: Prerequisite 2603312
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Inferential statistics; sampling distribution; point and interval estimation; hypothesis testing
for one-group data and two-group data; simple linear regression analysis; multiple linear
regression analysis; regression diagnostics and remedies; model and variable selection for

regression model; analysis of variance; bootstrap method.
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Casualty Insurance
CAS INSURANCE
Course Condition: Prerequisite 2603140
Contracts, coverages and policy conditions for marine insurance, automobile insurance,

fire insurance, and miscellaneous insurance; reinsurance.
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Database
DATABASE
Course Condition: Prerequisite 2603101 or 2602241
Concept of database system; relational database modeling, relational database design;
relational database management system; other data storage structure; query language:

SQL, NoSQL.
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Java Programming
JAVA PROGRAMMING
Course Condition: Prerequisite 2603174 or Consent of Faculty
Java language structure: data types, class and interface declarations, Java statements; Java

API libraries; Java Development Kit (JDK); Java applications.
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Web Programming
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WEB PROGRAMMING
Course Condition: Prerequisite 2603174 or Consent of Faculty
Static and dynamic web programming; web programming languages and tools; web

applications.
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Information Visualization
INFO VISUAL
Course Condition: Prerequisite 2603101 or 2602241
Principles of information visualization; human visual information processing; data-exploring
concepts and techniques; displays of univariate, bivariate and multivariate data; interaction

techniques to facilitate information visualization; evaluation of information visualization.
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Object-Oriented Programming
OOoP
Course Condition: Prerequisite 2603174 or 2603270 or Consent of Faculty
Object-oriented programming concepts: class and instance, encapsulation, inheritance,
polymorphism, and abstraction; application of object-oriented programming concepts;

programming for business problem solving.
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Generalized Linear Models

GLMS

Course Condition: Prerequisite 2603211 or 2603318

Exponential family distribution; concepts and applications of generalized linear models;
regression for binomial and multinomial responses; regression for ordinal data; regression

for counts; gamma and inverse-Gaussian regression models; linear model for longitudinal

data.
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Statistical Theory |

STAT THEORY |

Course Condition: Prerequisite 2301101 and (2603101 or 2603213)

Elementary probability theory; density functions; probability distribution functions and

moment generating functions of random variables from binomial, Poisson, hypergeometric,

multinomial, uniform, normal, gamma, beta, t, chi-square and F distributions; joint

probability distribution function; function of random variable; Chebyshev’s inequality; the

weak law of large numbers.
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Statistical Theory I

STAT THEORY I

Course Condition: Prerequisite 2603312

Order statistic; elementary limit theorems; point estimation; consistency; unbiasedness;
efficiency; sufficient statistics; density functions from exponential family; maximum
likelihood estimation, method of moment, and Bayesian estimation; interval estimation;,
statistical hypothesis testing; Neyman-Pearson theorem; uniformly most powerful test;

likelihood ratio test; sequential test and chi-square test.
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Introduction to Stochastic Processes
INTRO STOC PROC
Course Condition: Prerequisite 2603313 or Consent of Faculty
Conditional expectation and its application; random walks; Poisson processes; Markov

chain; application of stochastic processes.
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Sampling and Survey Research Design

SAMP SURV RES DSGN

Course Condition: Consent of Faculty

Necessity and benefits of survey sampling; steps in survey sampling; sampling methods

and sample size determination; estimation of values and sampling errors; survey research

methodology; research proposal and design; literature review; research instruments;

statistical analysis; report writing.

o

2603322 nsnaunlusunsuUszenddinsuaunsalnnng 3(2-2-5)
Raulysedvn: sedvidasaaurtu 2603174 wiaanzaygyn ey

o

lUsunsuuszgnddmsugunsalnnmi aunsalnnmt seuuduinisdmsugunsalnnm a1
TUsunsu LLagm%ﬁﬁaLﬁamiﬁwuﬂﬂiLm'iaJU'agqﬂéﬁm%fuqﬂﬂiajWﬂww

Mobile Application Development

MOBILE APP DEV

Course Condition: Prerequisite 2603174 or Consent of Faculty

Mobile applications; mobile devices; mobile operating systems; programming languages,

and tools for mobile application development.
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Mathematics for Finance

MATH FINANCE

Course Condition: Prerequisite 2301101 or 2301107 or 2301113 or 2301117
Compound interest; discount and interest; annuities; analysis of an annuity; stock and
bonds; amortization of debts; uses of mathematics and statistics as the decision-making

tools in financial analysis.
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Casualty Mathematics
CAS MATH
Course Condition: Prerequisite (2603312 and 2603240) or Consent of Faculty
Ratemaking; overall indicated rate; risk classification; individual risk ratemaking; credibility
method; loss reserving; loss development triangles; evaluation of loss reserves; estimation

of loss adjustment expenses.
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Actuarial Models
ACTUARIAL MODELS
Course Condition: Prerequisite 2603312
Loss probability distribution; number of claims probability distribution; parameter
estimation; goodness-of-fit test; individual loss models; aggregate loss models; Poisson

process; discrete-time Markov chain; continuous-time Markov chain; ruin theories.
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Fundamental Risk Management
FUND RISK MGT
Course Condition: Prerequisite 2603101 or 2603213 or Consent of Faculty
Concept of risk; risk and utility; analysis of management decision and administrative
processes; risk management for individuals and businesses; insurance; risk management
financing and other risk management approaches: portfolio management; use of financial

instruments; special topics in risk management.
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Data Acquisition and Data Preparation

DATA ACQUI PREP

Course Condition: Prerequisite 2603272 or Consent of Faculty
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Data occurrence: static data, streaming data; data forms: number, text, sound, image,
coordinate; traditional data sources; data from Internet; data protocols; data acquisition

tools; programming for data acquisition; data selections and preparation; data usage ethics.
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Machine Learning
MACHINE LEARNING
Course Condition: Prerequisite (2603174 and 2603318) or (2603174 and 2603211) or
Consent of Faculty
Feature engineering; supervised learning: linear regression, k-nearest neighbors, naive Bayes
classifiers, decision trees, support vector machines, neural networks, ensemble methods;
unsupervised learning: clustering, dimensionality reduction, association rule learning;

model evaluation and validation: evaluation metrics, evaluation methods.
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Information System Analysis
INFO SYS ANAL
Course Condition: Prerequisite 2603272 or Consent of Faculty
Foundation of information system analysis; system development life cycle; project
initiation; feasibility study; requirement study; data gathering techniques; requirement
modeling tools: dataflow diagrams, data dictionary, decision analysis diagrams; new system

requirement determination; system design alternatives; project reporting.
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Information System Design
INFO SYS DSGN
Course Condition: Prerequisite 2603373 or Consent of Faculty
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Foundation of information system design; output design; input design; database design;
processing design; control design; system development; system installation; system

maintenance.
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Information System for Business
INFO SYSTEM BUS
Course Condition: Prerequisite 2603101 or 2603172
Structure of business information systems: accounting information systems, marketing
information systems, financial information systems, personnel information systems,
production information systems, insurance information systems; ERP systems;
management information systems; problems in developing computerized business

information system and their solutions.
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Data Structure
DATA STRUC
Course Condition: Prerequisite 2603174 or Consent of Faculty
Algorithms and algorithmic complexity; sorting and searching algorithms; linear data
structures: list, stack, and queue; nonlinear data structures: tree and graph; algorithms on

data structures; applications of data structures.
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Information Technology Infrastructure

IT INFRASTRUC

Course Condition: Prerequisite 2603101 or 2603172

Core concepts of information technology infrastructure; roles of information technology

infrastructure in organizations; technical components of computer system; operating
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systems; computer network; data center; virtualization technology; information technology

infrastructure security; cloud computing.
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Data Warehouse and Business Intelligence System

DW BIS

Course Condition: Prerequisite 2603272 or 2603387 or Consent of Faculty
Fundamental concepts of data warehouse and business intelligence system; information
needed from business intelligence system; data warehouse and business intelligence
architecture design; data warehouse design; extract, transform and load processes design;

tools for data warehouse and business intelligence; data warehouse and business

intelligence system development project management.
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Data Analytics Practicum
DATA ANA PRAC
Course Condition: Prerequisite 2603211 or 2603318
Roles, importance and case studies of data analytics in real-world situations; integration

and application of statistical knowledge and data analytics to real-world data;

communication of analytics results.
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Seminar in Statistical Applications in Business
SEM STAT APP BUS
Course Condition: Consent of Faculty

Current topics in statistics, focusing on integrating statistical theory in business.
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Special Topics in Modern Statistical Techniques
SPEC MODERN STAT
Course Condition: Prerequisite 2603211 or 2603313 or 2603318 or Consent of Faculty
Topics in modern statistical techniques; concepts and theoretical foundations needed to

understand and apply the modern statistical techniques.
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Time-Series Analysis
TIME-SERIES ANAL
Course Condition: Prerequisite 2603211 or 2603317
Decomposition method; moving-average method; exponential smoothing method for
non-seasonal and seasonal time series; forecasting models; ARIMA models for non-
seasonal and seasonal time series; forecasting error analysis; problems in forecasting time

series and their solutions; introduction to volatility models.
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Introduction to Multivariate Analysis
INTRO MVAR ANAL
Course Condition: Prerequisite 2603312
Characteristics of multivariate data; multivariate normal distribution; analysis of
multivariate data; descriptive statistics for multivariate data; factor analysis; cluster analysis;
discriminant analysis; inferential statistics for multivariate data; multivariate analysis of
variance for one-way classification data, two-way classification data, and multi-way

classification data.
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Designs of Experiment
DSGN EXPERIMENT
Course Condition: Prerequisite 2603211 or 2603318
Concepts of design; randomization, replication, algebraic models; orthogonal comparison;
some designs including the completely random design, randomized complete block
design, Latin square, split-plot design, factorial design and lattice design; applications;

confounding and missing plot techniques.
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Bayesian Analysis
BAYESIAN ANALYSIS
Course Condition: Prerequisite 2603312
Concepts of data analysis with Bayesian approach; prior probability distribution; posterior
probability distribution; conjugate probability distribution; Bayesian analysis for one-sample

data, two-sample data, and more than two-sample data.
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Optimization and Applications
OPTIM APP
Course Condition: Prerequisite 2301333 or Consent of Faculty
Linear programming formulation; solution methods for linear programming; duality in linear
programs; linear programming and quantile regression models; quadratic optimization and
applications in linear regression and support vector machine; convex optimization; KKT
optimality condition; gradient methods for solving convex optimization problems;
applications in logistic regression and lasso; stochastic optimization; stochastic gradient

methods; metaheuristic algorithm.
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Actuarial Science Life Insurance
ACTU SC LIFE INS
Course Condition: Prerequisite 2603335 and (2603140 or 2603244)
The theory on survivalship function; life annuity; net single premium; reserves; surrender
charges; expense factors; gross premium, premium for combination benefits; modified

reserve calculation.
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Electronic Business Development

E-BUS DEV

Course Condition: Prerequisite 2603373 or Consent of Faculty

Definition and scope of e-business; e-business models; e-business platforms and tools;
e-business design and development; customer and user experience; digital marketing;

e-payment; analytics and performance measurement; ethical and social impacts of e-

business; emerging technologies in e-business.
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Computer and Network Security
COMP NET SEC
Course Condition: Prerequisite 2603388 or Consent of Faculty
Computer and network security needs; security planning; security policies, standards, and
procedures; risk analysis; security roadmap design; installation; security training; security
defense and monitoring; security incident response and recovery; privacy; authentication

and authorization; cryptographic protocols; computer and network security laws.
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Enterprise Resource Planning Software Implementation
ERP IMPLN
Course Condition: Prerequisite 2603383 or Consent of Faculty
Roles of Enterprise Resource Planning software in business; key success factors of
Enterprise Resource Planning software implementation; Enterprise Resource Planning
software implementation life cycle; Enterprise Resource Planning software implementation
project management; roles of Enterprise Resource Planning software consultants;
preparation of a business blueprint; gap analysis; Enterprise Resource Planning software

configuration; Enterprise Resource Planning software customization.
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Object Oriented Analysis and Design

OOAD

Course Condition: Prerequisite 2603279 and 2603374

Object oriented concepts; object oriented methodology: unified process; requirement
analysis; use case analysis; conceptual class analysis; class design; operation design; object
interface; control design; component design; CASE tools; implementation using object

oriented programming.

dununalulagansaunagsng 3(3-0-6)
Revlysedv: sedviidesdaurinu 2603373 vidennzaygyaliiGeu
ﬁ?%@ﬁEJQf?]J‘Uﬂ’]i‘ﬂizE!ﬂ(ﬁL‘V]ﬂiuiagﬁﬁiHULVIﬂﬁ’m%JUd’m%’mﬁqiﬁﬁ]

Seminar in Business Information Technology

SEM BUSINESS IT

Course Condition: Prerequisite 2603373 or Consent of Faculty

Topics in applying information technology to business.
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Computer Audit
COMPUTER AUDIT
Course Condition: Prerequisite 2603374 or Consent of Faculty
Types of computer audit; organization controls; system development controls; procedural
controls; audit for computerized accounting application; computer audit techniques; audit

for programs; test packs and audit program.
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Software Engineering

SW ENG

Course Condition: Prerequisite 2603374

Software engineering: principles and techniques; software development processes;
software requirement specification; software design specification; software quality
assurance: testing, validation, and verification; software project management; software

configuration management; Computer Aided Software Engineering tools; group projects.
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Information System Project Management

IS PROJ MGT

Course Condition: Prerequisite 2603374

Information system project management concept; information system development
process; project initiation; project planning; project team organization; role and
responsibility of project team; project control, monitoring, and collaboration; project
assessment; project quality assurance; resource management; personnel recruitment;

information system project management techniques and tools.
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Introduction to Human-Computer Interaction

INTRO HCI

Course Condition: -

Human factors in software development; theories of human interaction with computers;

user interface styles; user interface design; user-centered concepts of software analysis,

design, and evaluation; help function design; human impacts on computer-support

cooperative work.
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Database Programming

DATABASE PROG

Course Condition: Prerequisite (2603174 or 2603270) and (2603272 or 2603387)
Analysis, design, and programming of database applications; database languages; Open
Database Connectivity; transaction handling programming; stored procedure programming;
embedded SQL programming; object-oriented database, multimedia database, and web

database programming.
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Insurance Seminar
INSURANCE SEMINAR
Course Condition: Prerequisite 2603340 or 2603441
The study of some important problems in the insurance field including administrative
policy, analysis and follow-up on results from both the insurance governmental section
and insurance companies; some experienced insurance businessmen are invited to give

lectures; the students will have a chance to exchange their ideas and write reports.
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Special Topics in Insurance
SPEC TOP INS
Course Condition: Prerequisite 2603247 or 2603340 or 2603441
Operations and financial planning of life and non-life insurance companies; other

interesting topics in life and non-life insurance.
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Senior Project in Information Technology for Business

SEN PROJ IT BUS

Course Condition: -

Senior projects in information technology for business integrating information technology

theory and practices in business problem solving.
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Senior Project in Insurance

SENIOR PROJ INS

Course Condition: -

Projects in insurance integrating and applying actuarial science and risk management

theories.
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Data Science Practicum

DATA SCI PRAC

Course Condition: Prerequisite 2603372 or 2603376 or Consent of Faculty
Fundamental skills required in data science jobs; data enabled products and services;
fundamental information technologies used in data science: machine learning;

fundamental programming languages used in data science; data visualization techniques;
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measurements and analyses in data science; experiments in data science; integrated topics

in data science.
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Senior Project in Statistics

SENIOR PROJ STAT

Course Condition: -

Senior projects in statistics aiming at integrating statistical theories and analyses in

problems solving.
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Natural Language Processing

NLP

Course Condition: Consent of Faculty

Text features and representations; text classification; sequence modeling; text clustering
and topic modeling; named entity recognition; deep learning for natural language

processing; attention mechanisms, transformer networks.
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Deep Learning

DEEP LEARNING

Course Condition: Consent of Faculty

Artificial neural networks; linear algebra; backpropagation; regularization; hyperparameter
tuning; optimization algorithms; convolutional neural networks; recurrent neural networks;
Long Short-Term Memory; generative adversarial networks; Big Data principles and

architecture; Big Data analytics for deep learning.
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Data Science for Business Analytics
DATA SCI BUS ANAL
Course Condition: Prerequisite 2603278 or 2603646 or Consent of Faculty
Importance and roles of business data; digital data collection; exploratory data analysis
and information visualization in business; data storytelling techniques; social network
analysis; social media sentiment analysis; predictive business analytics; creating business

value through data science process.
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Recommender Systems
RECR SYS
Course Condition: Consent of Faculty
Meaning roles and benefits of recommender systems in business; content-based filtering;
collaborative filtering; neighborhood method; matrix factorization; evaluation and metrics;
hybrid recommender systems; Bayesian recommender systems; deep recommender

systems; end-to-end recommender systems; applications to personalized marketing.
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Theory of Statistical Learning
THEORY STAT LEARN
Course Condition: -
Empirical risk minimization principle; generalization bounds; capacity in statistical learning;
support vector machines; kernel methods; Mercer’s theorem; convex optimization for
kernel methods; artificial neural networks; stochastic approximation and stochastic gradient
methods; prediction models; model regularization; model selection; ethics in model

efficiency reporting.
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Reinforcement Learning

REINF LEARN

Course Condition: -

Sequential decision making problems; dynamic programming and Markov decision process;
states; optimal value functions; backward recursive methods; forward dynamic
programming; infinite horizon dynamic programming; Q-learning; multi-armed bandits;
trade-off between exploration and exploitation; approximate dynamic programnming; value

approximation; policy approximation.
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Statistical Simulation and Monte Carlo Methods
SIM MONTE CARLO
Course Condition: Consent of Faculty
Statistical simulation concepts; pseudo-random numbers; simulation of random variables,
inverse function technique; acceptance-rejection technique; simulation of random vectors;
simulation of stochastic processes; simulation output analysis; bootstrapping; importance
sampling; Markov chain Monte Carlo; applications of statistical simulation and Monte Carlo

methods, Monte Carlo integration, discrete event simulation.
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Fundamentals of Corporate Finance
FUND CORP FIN
Course Condition: Prerequisite 2601113 or 2601115
Concept and goal of financial management; financial planning and forecasting; working

capital management; risk and return; long-term financing; cost of capital; project analysis
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and capital budgeting; basics of capital structure and payout policy; overview of derivatives

instruments.
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Roulusedvn: s1edviidesdeuniu 2604294 via 2604361

'
|

wihflvewmaianu auufgruvesmaniiuszavsam nguinesalnale nquinsussiduyanii
Tfunaandnnsnglneialy Qmamﬂﬁmaw%ﬁ’wﬁLﬂ‘umuﬁaﬂ winmsdesilunisiasest
nannswg

Principle of Investment

PRIN INVESTMENT

Course Condition: Prerequisite 2604294 or 2604361

The functioning of capital markets; introduction to the efficient markets hypothesis;
portfolio theory and valuation theory applied to the aggregate stock market; alternative

industries; individual firms; basic principles of securities analysis.
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Principle of Marketing

PRIN MKTG

Course Condition: -

Basic concepts and functions of marketing; marketing environment; marketing information
systems and marketing research; consumer behavior; segmentation; selection of targeted
market; product positioning; product management; pricing; channels and distribution;
logistics management and supply chain; marketing promotions; international marketing;

social marketing.
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Foundation of Economics
FOUNDATION ECON
Course Condition: -
Meaning of economics and economic problem; income, expenditure, demand and supply;
market capital and banking fiscal economics; macroeconomic development; international
economics; international economic mechanism; human resource; economic of natural

resource and environment.
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Experiential English |

EXP ENG |

Course Condition: -

Practice in the four language skills for everyday communication; comparing, analyzing, and

synthesizing information from different sources; giving oral and/or written presentations.
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Experiential English I
EXP ENG II
Course Condition: Prerequisite 5500111
Further practice in the four language skills for everyday communication; analyzing,
synthesizing, summarizing and evaluating information from different sources; giving oral

and/or written presentations.
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Basic Business English Writing
BAS BUS ENG WRIT
Course Condition: Prerequisite 5500112
Note-making, outlining, organizing of ideas, paraphrasing; summarizing; composing different

types of business-related essays in expository and argumentative styles.
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Business English Correspondence
BUS ENG CORRESP
Course Condition: Prerequisite 5500215
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Business writing for business communication including letters and emails, memos, cover

letters and resumes for job application, and informal reports.

a
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Business English Oral Communication
BUS ENG ORAL COMM
Course Condition: Prerequisite 5500225
Aural-oral skills necessary for business communication in specific contexts including

business presentations and job interviews.
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Advanced Business Oral Communication
ADV BUS ORAL COM
Course Condition: Prerequisite 5500313
Practice in advanced aural-oral skills in English communication for business discussions,

formal meetings, and negotiations.





